matic transformation of phenylpyruvate into L-phenylalanine has become an industrial target. Calton Keq measurement, it is assumed that an increase of ammonium ion concentration favors the synthesis of the amino acid. Nearly complete conversion of phenylpyruvate to lphenylalanine was observed whenthe amount of ammoniumformate added to the reaction mixture was about 3 times greater than that oi phenylpyruvate. Figure 1 shows a typical course of the reaction. L-Phenylalanine was synthesized with a yield of 89% (1 16 phenylalanine dehydrogenase, and 0.5 units (measured at pH 8.5) formate dehydrogenase, was incubated for 24hr at 30°C. All the amino acids were assayed microbiologically except for a/Zo-isoleucine.
The concentration of the following components were it gave [afe°-35.5°(c=0.48, H2O). Various L-amino acids were synthesized from a-keto acids essentially in the same way. Table I shows that amino acids such as lphenylalanine, L-tyrosine, L-valine, L-methionine, and L-leucine could be synthesized quantitatively. The yield of L-tryptophan synthesis was rather low, though we did not optimize this synthesis. Whenthe reaction mixture was assayed by the microbiological method, the yield of L-isoleucine was 48% in a reaction mixture with DL-a-keto-jS-methyl-7z-valerate as a substrate, although no a-keto acid remained when assayed by 2,4-dinitrophenylhydrazine.7) Amino acid analysis (Kyowa Seimitsu, model K-101) of the reaction mixture after deproteinization and a removal of ammoniumion by a short column of Dowex 1x8 (OH ) showed that the yield of a/Zo-isoleucine was 50%.
The enzymatic synthesis of L-phenylalanine catalyzed by transaminase has been reported,2)
but it has an inevitable drawback in that an a-keto acid is formed as a by-product. The use of phenylalanine dehydrogenase in the synthesis of L-amino acids has an advantage in that the enzyme does not require any other L-amino acid as an amino donor, nor does it yield any a-keto acid as a by-product. As shown in this study, some aromatic and hydrophobic aliphatic L-amino acids can be prepared nearly quantitatively from their keto analogs by a combination of the phenylalanine dehydrogenase from S. ureae and formate dehydrogenase.
